Recent research suggests that motivation improves cognitive functions but the particular mechanisms and precise behavioural conditions involved in such improvement still remain unknown. Particularly, it is unclear when in time and in which conditions these mechanisms are engaged. In the present study, we aimed to look at the neural markers of cognitive control strategies in different motivational conditions (motivation vs neutral) with different levels of difficulty (high vs low). Twenty-five adults completed a newly designed task in the four conditions above. Three ERP components were analysed: the CNV, LRP and P3b. We found that a motivational situation triggers the use of a proactive strategy when low cognitive control is required. A reactive strategy was used in a non-motivational situation and for difficult trials. Our study is also the first to provide evidence that the difference between proactive and reactive strategies occurs after the first stimulus (cue) is processed.
Introduction
Individuals perform better when they are motivated. Both the motivation and the cognitive contexts can be diverse (gambling games, University entrance exams, chess competitions etc…), but as long as the salience is motivationally high, cognitive performance is enhanced (see Pessoa and 2008, 2009 for a review of the general relationship between emotion and cognition). Previous research suggests that this is due to modulation of brain activity related to cognitive processes such as decision making (Rushworth and Behrens, 2008) on (Baines et al., 2011) . However, the particular mechanisms and precise behavioural situations involved in such improvement still remain unknown. Particularly, an interesting point relates to how task demand influences the effect of motivation on cognitive control. For instance, would motivation improve performance even when the task at hand is very difficult; or actually too easy? The specific contexts under which motivation influences cognitive strategies still needs further investigation. The effect of motivation on cognitive control remains unclear partly because motivation in itself is a complex concept (Ryan and Deci, 2000) . Despite the potential implications of extrinsic motivation on success in school or at work, very little research has investigated the neural bases of such effects. Recent neuroimaging data seems to confirm that the improvements in cognitive performance seen in motivational contexts are due to changes in strategy rather than increased efficiency of executive functions (Jimura et al., 2010; Locke and Braver, 2008) . However, the exact timing of these changes is not clear and needs to be established. To the best of our knowledge, no study has looked at Event Related Potentials (ERPs) to study the brain mechanisms involved in the cognitive improvements seen in a motivational context, although this technique has the potential to capture changes that occur rapidly with a very high timing precision. The goal of the present study was to determine with more precision how and when motivation affects cognitive control strategies.
The dual mechanism of control (DMC) theory recently developed by Braver (Braver et al., 2009; Braver 2012; Jimura et al., 2010; Locke and Braver, 2008) proposes that cognitive control strategies are flexible and are significantly impacted by specific experimental manipulations, internal goal states and contexts (Braver et al., 2009 ), such as manipulating the level of emotions encountered. The DMC framework predicts that in a motivational situation, individuals will tend to use a proactive strategy that is characterised by the anticipation of interference before an event occurs (Jimura et al., 2010; Locke and Braver, 2008) . Reactive control on the other hand is thought to rely on the detection and resolution of interference after the event happens. These strategies have been differentiated on the bases of the mode of activation of the lateral prefrontal cortex (PFC), before and immediately after the event of interest. The anticipatory activation of the lateral PFC 
